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distance were associated with control of HTN. Conclusion 
The prevalence of high blood pressure in this postpartum 
population was high, and despite frequent recent contacts 
with the health system, awareness, treatment and control 
of HTN were low. These findings highlight an important 
missed opportunity to improve women’s health during 
antenatal and postnatal care.
Keywords Health services research · Hypertension · 
Obstetrics and gynecology · Primary care
Significance
What is already known on this subject? The prevalence of 
hypertension among adults in Africa is growing, yet fewer 
than one-third of hypertensive individuals are aware of 
their status. The prevalence of hypertension, one’s aware-
ness of her hypertensive status, and treatment among post-
partum women is unknown.
What does this study add? Hypertension is distress-
ingly common among postpartum women in rural Tanza-
nia. Despite frequent interactions with the health system, 
few women were aware of their diagnosis and only one in 
ten women had controlled blood pressure. This highlights 
a very important missed opportunity for the health system 
to integrate maternal healthcare with diagnosis, care, and 
treatment for non-communicable diseases, thus expanding 
the quality of care provided to women.
Introduction
The growing prevalence of non-communicable diseases 
(NCDs) in sub-Saharan Africa (SSA) has placed additional 
Abstract Objectives To assess the prevalence of high 
blood pressure amongst postpartum women in rural Tan-
zania, and to explore factors associated with hypertension 
prevalence, awareness, treatment, and control. Methods 
1849 women in Tanzania’s Pwani Region who delivered a 
child in the prior year participated in the study. We meas-
ured blood pressure, administered a structured question-
naire and assessed factors associated with the prevalence, 
awareness, treatment, and control of hypertension (HTN) 
using bivariable and multivariable logistic regressions. 
Findings 26.7% of women had high blood pressure and/
or were taking antihypertensive medication. Women were 
on average 27.5 years old (range 15–54). Nearly all women 
(99.5%) reported contact with the health system during 
their pregnancy and delivery, with an average of 5.2 vis-
its for their own care in the past year. Only 23.5% of those 
with HTN were aware of their diagnosis, 17.4% were taking 
medication, and only 10.5% had controlled blood pressure. 
In multivariable analysis, facility delivery, health insur-
ance, and increased distance from a hospital were associ-
ated with increased likelihood of HTN awareness; facility 
delivery and hospital distance were associated with current 
hypertensive treatment; younger age and increased hospital 
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pressure on health systems already burdened by high rates 
of infectious diseases and maternal and child health threats. 
Hypertension (HTN), for example, is among the top five 
risk factors for death and disability in SSA (Lim et  al. 
2012). A recent meta-analysis found high rates of untreated 
HTN across 33 African studies in 15 countries: HTN prev-
alence ranged from 15–70%, fewer than a third of hyperten-
sive individuals were aware of their HTN, and fewer than 
20% were on treatment (Ataklte et al. 2014).
One approach to expanding access to HTN diagnosis and 
treatment in SSA is to integrate HTN services into exist-
ing health programs and platforms. In countries with high 
rates of maternal healthcare utilization, such as Tanzania, 
the maternal health platform offers an important opportu-
nity to diagnose, treat and control HTN amongst women of 
childbearing age. The prevalence of HTN amongst adults 
in Tanzania was 28.9% in 2014, (WHO 2016) suggesting 
that screening for high blood pressure during pregnancy 
will identify HTN as well as more transient conditions such 
as pre-eclampsia and eclampsia. Women who had hyper-
tension, pre-eclampsia, or eclampsia during pregnancy 
should be followed after birth to monitor and treat HTN as 
needed. Because of the additional risks during pregnancy, 
we expect that unless treated properly, HTN in postpartum 
women would be higher than the general population (Vogel 
et al. 2014).
Although the prevalence of HTN amongst pregnant 
women is well studied, much less is known about post-par-
tum women, who are at higher risk of death than the gen-
eral population and often remain in frequent contact with 
the health system. To address this gap, we used cross-sec-
tional data from a large cluster-randomized maternal health 
study in rural Pwani Region, Tanzania to assess the preva-
lence of HTN amongst postpartum women, as well as fac-
tors associated with women’s awareness of their HTN diag-




This analysis used cross-sectional data from a large 
cluster-randomized maternal and newborn health study: 
MNH+ (ISRCTN 17107760). The MNH+ study includes 
24 government-managed primary health clinics and their 
catchment populations in four rural districts in Pwani 
Region, Tanzania. Study site selection was described pre-
viously (Kruk et al. 2014). Eligible women were identified 
via enumeration of all households within the government-
designated catchment areas of 24 study facilities. Women 
were eligible if they were at least 15 years old, lived in the 
catchment area, and had delivered a baby within 1 year 
prior to interview. The 1-year cutoff was chosen given 
recent evidence of increased risk of mortality during late 
post-partum periods and guidelines suggesting that preg-
nancy-related deaths include all mortality within 1 year 
of delivery (Hoj et al. 2003; Ronsmans and Graham 2006; 
Prevention CfDCa 2016). A simple random sampling strat-
egy included stratification at the facility catchment level 
and random selection of 60% of women for inclusion.
Study staff interviewed women who provided writ-
ten consent, or in the case of minors, those who provided 
assent and whose guardians provided consent. The study 
was approved by ethical review boards at Columbia Uni-
versity and Harvard University in the U.S., and the Ifakara 
Health Institute and the Tanzanian National Institute for 
Medical Research in Tanzania.
Tanzanian data collectors conducted the surveys in Swa-
hili in February and March 2014. Survey questions from the 
Demographic and Health Surveys were used to ask women 
relevant questions about their blood pressure (Demographic 
and Health Surveys methodology 2011). Three sitting blood 
pressure (BP) measurements were taken on the same day, 
with 5–10 min rest between each measure. All women were 
provided with their results, and those who were identified as 
hypertensive were encouraged to visit local health facilities 
for further evaluation and treatment. The American Society 
of Hypertension/International Society of Hypertension stag-
ing guidelines were used to categorize women as having 
either normal BP, high normal BP, or stage 1 or 2 hyperten-
sion (Weber et al. 2014). A woman was thus coded as hav-
ing high BP if her average systolic reading was greater than 
or equal to 140 mm Hg and/or her average diastolic reading 
was greater than or equal to 90 mm Hg. To assess women’s 
awareness of their HTN we asked if they were ever told they 
had high BP. To assess treatment, we asked if they were cur-
rently taking BP medication. Normotensive women who 
were currently taking antihypertensive medications were 
considered to have controlled HTN.
Following a literature review, we assessed factors asso-
ciated with the self-reported HTN diagnosis (awareness 
of one’s own HTN), treatment, and control of HTN. We 
assessed demographic and household characteristics as 
well as the distance from the sub-village center where the 
woman lived to the nearest dispensary (primary care clinic) 
and hospital as potential predictors of access to care. We 
further explored participants’ contact with the health sys-
tem, as we would expect that women with more frequent 
contact would be more likely to receive diagnosis and treat-
ment. To further assess the quality of women’s prior inter-
action with the health system we asked participants if they 
had their BP measured during ANC, if they were offered 
and received an HIV test during ANC, and if they were 
given their test result.
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We analyzed factors associated with awareness, treat-
ment, and control of HTN using Stata 13.1 (StataCorp LP, 
College Station, USA). We calculated univariable statistics 
for the outcomes of interest and potential covariates. We 
conducted bivariable and multivariable analyses assess-
ing factors associated with awareness of HTN diagnosis, 
use of antihypertensive medication, and control of HTN. 
Variables that were significant in the bivariable analyses 
at the alpha = 0.25 level were included in the multivariable 
analyses. We assessed correlation between covariates and 
did not include highly correlated variables in the multivari-
able model. Robust standard errors clustered at the facility 
catchment level were used.
Results
Data collection teams enumerated 31,544 households iden-
tifying 3452 eligible women. 2098 women were selected 
for inclusion in the study, of whom 1915 participated in the 
survey (response rate of 91%). A majority of non-response 
to the survey (84.9%) was because the woman could not be 
located after three attempts. Of the 1915 women partici-
pating in the survey, 1849 (96.6%) had three BP readings 
taken.
Women were on average 27.5 years old (range 15–54). 
Most were married or living with a partner (82.3%), 209 
(11.3%) had completed at least some secondary educa-
tion, and 140 (7.6%) reported having some form of health 
insurance (Table 1). Nearly all women (99.5%) reported 
contact with the health system during their pregnancy 
and delivery, with 97.0% reporting at least one antenatal 
care visit, 81.4% reporting facility delivery, and an over-
all average of 5.2 visits for their own care (as opposed to 
care of infants or children) in the past year. When asked 
about receipt of specific health services, 84% of women 
reported having their BP measured during antenatal care. 
In contrast, 1782 (96.4%) women reported being offered 
an HIV test as part of their antenatal care. Of these, 1763 
Table 1  Descriptive statistics 
for 1849 post-partum women, 
Tanzania 2014
a For some rows denominators differ from 1849 due to missing data
b Compared to 18.7% Christian and 0.7% no religion or other
c Compared to 13.5% small sales and 7.2% other
d Denominator includes only women who delivered at least 2 months prior to interview (n = 1297)
n (%)a
Maternal factors
 Age, mean (SD) 27.5 (7.0)
 Muslimb 1490 (80.6)
 Married or living with partner 1522 (82.3)
 Head of household 105 (5.7)
 Any secondary education 209 (11.3)
 Farmer or  homemakerc 1460 (79.3)
 Listens to radio daily 981 (53.1)
 Household has a bank or mobile money account 1153 (62.4)
 Household owns a motorcycle 292 (15.8)
 Number of deliveries, mean (SD) 3.3 (2.1)
 Distance from hamlet center to nearest hospital (km), mean (SD) 36.2 (20.8)
 Current smoker 4 (0.2)
Maternal interactions with the health system
 Has insurance 140 (7.6)
 Number of visits to any health facility for self in past year, mean (SD) 5.2 (3.3)
 Attended ANC for most recent pregnancy 1793 (97)
 >3 ANC visits for most recent pregnancy 1212 (65.9)
 Took antimalarial medications during pregnancy 1627 (91)
 Took iron tablets or syrup during pregnancy 1787 (100)
 Delivered most recent child in a health facility 1506 (82.3)
 Experienced excessive bleeding in or post labor 341 (22.7)
 Received a blood transfusion during delivery 27 (1.8)
 Checked by healthcare provider after delivery, before discharge 651 (43.4)
 Child received a postnatal check within 2 months post  deliveryd 1146 (76.5)
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(98.8%) were tested and 1747 (99.1%) reported receiving 
their result.
On physical examination, 442 (23.9%) had high BP 
and an additional 52 (2.8%) were normotensive but tak-
ing BP medication. Only 23.5% of those with HTN were 
aware of their diagnosis, 17.4% were taking medication, 
and 10.5% had controlled BP (Fig. 1).
Factors Associated with Hypertension Awareness, 
Treatment, and Control
Awareness of Their Own Hypertension
Health facility deliveries were associated with increased 
odds of awareness of HTN diagnosis in the multivaria-
ble model (OR 1.95, 95% CI 1.11–3.42). Having health 
insurance was associated with increased odds of aware-
ness, but was not statistically significant (OR 1.70, 95% 
CI 0.99–2.91) (Table  2). Increased distance from the 
nearest hospital was also statistically significant in this 
model, but only marginally increased the odds of aware-
ness (OR 1.02, 95% CI 1.01–1.02).
Treatment
In multivariable analysis, increased distance from the near-
est hospital was associated with taking antihypertensive 
medication (OR 1.01, 95% CI 1.00–1.02).
Control
In multivariable analysis, older age was associated with 
decreased odds of hypertension control (OR 0.95, 95% CI 
0.91–0.99) and increased distance from the hospital was 
associated with increased hypertension control (OR 1.02, 
95% CI 1.01–1.03).
Discussion
Despite a high prevalence of HTN and frequent recent con-
tacts with the health system, women’s awareness of their 
HTN diagnosis was low, treatment was rare, and BP con-
trol was even rarer. This demonstrates a significant missed 
opportunity to improve the health of postpartum women 
in Tanzania. HTN is readily diagnosable and treatable by 
primary care providers; national treatment guidelines are 
available, and the appropriate medications are on Tanza-
nia’s essential medications list, are relatively inexpensive, 
and can be delivered in primary care environments. The 
failure to identify and control HTN amongst post-partum 
women despite their access to the health system may be the 
result of gaps in the preparedness of primary care clinics 
to address HTN; a previous study determined low levels of 
posted guidelines, diagnostic equipment, and health worker 
knowledge (Peck et al. 2014).
We found that women with higher ANC utilization, 
facility delivery, and health insurance were more likely to 
be aware of their high BP, and that women who delivered at 
a health facility were more likely to be taking antihyperten-
sive medications, although this did not show strong statisti-
cal significance. It is possible that increased access to and 
contacts with the health system may have facilitated diag-
nosis and counseling, however, these effects were marginal. 
In addition, health system indicators, other than distance to 
nearest hospital, were not associated with increased likeli-
hood of HTN control.
Interestingly, hypertensive women who lived further 
from the nearest hospital were marginally more likely to 
be aware of their diagnosis, be taking antihypertensive 
medication, and have their hypertension controlled. It 
is possible that these women were given more compre-
hensive care if health workers were aware that they had 
traveled far to receive services. However, this would 
likely only be in a few cases, as individuals rarely travel 
far for routine care. An additional hypothesis is that indi-
viduals in more rural areas have different beliefs about 
the causes of hypertension and thus respond differently 
to the care provided (Mshana et  al. 2008). This finding 
should be further explored in future studies.
This study has several limitations. Firstly, because the 
study is cross-sectional the associations examined here 
Fig. 1  Prevalence of hypertension, hypertension awareness, and 
hypertension control, by American Society of Hypertension and 
International Society of Hypertension staging classification (Clas-
sification is made based on the highest category indicated by either 
the systolic or diastolic reading) 1849 post-partum women, Tanzania 
2014. Φ Normal BP reading with report of using antihypertensive 
medication. Ŧ Systolic pressure 140–159  mm HG or diastolic pres-
sure 90–99  mm HG. γ Systolic pressure  ≥160  mm HG or diastolic 
pressure ≥100 mm HG
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should not be interpreted as causal. Secondly, the study 
was limited to four districts in one region of Tanzania 
and may not be generalizable to other areas. However, 
the utilization of maternal care in Pwani Region is simi-
lar to other rural regions in the country. According to the 
2010 Demographic and Health Survey 99.5% of preg-
nant women in Pwani had at least one antenatal care visit 
compared to 95.9% country-wide. Utilization of health 
facilities for childbirth was similar to some rural regions, 
but higher than many (DHS 2010). Thirdly, our data on 
prior diagnosis is based on self-report. If participants’ 
recall was incomplete, it is possible that high BP was pre-
viously identified in more women than reported. Finally, 
there could be an overestimation of HTN prevalence, as 
diagnosis was based on measurements made during a 
single visit, while in clinical practice diagnosis would 
require BP measurements on several days. However, the 
methods employed here have been utilized widely in 
comparable studies (Chow et al. 2013; Jenson et al. 2011; 
WHO 2012; Hendriks et al. 2012).
As countries work toward achieving the goals of the 
“Global action plan for the prevention and control of 
NCDs 2013–2020”, (WHO 2013) it will be necessary for 
the health system to adapt and leverage the existing fre-
quent interactions with pregnant and postpartum women 
to detect and treat these common conditions. The ability 
of the system to diagnose, counsel, and treat women for 
HIV, another common illness among women of childbear-
ing age, suggests that providing quality care for chronic 
illnesses is feasible, given sufficient resources and politi-
cal support. Strengthening of the quality of primary care 
by including common NCDs will not only improve wom-
en’s health but also potentially improve their future birth 
outcomes and the health of their newborns.
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